A novel animal model to explore the whole-
organism response to 21-hydroxylase deficiency

gm;fﬁgggm Andreas Zaucker, Tulay Guran, Nazia Thakur, Angela Taylor, Aliesha Griffin & Nils Krone
' University of Birmingham, Birmingham, West Midlands, UK.

Introduction Conclusions:

Challenges in studying CAH (Congenital Adrenal Hyperplasia): .
* Comorbidities in CAH patients on long-term treatment not fully ZEbrafISh Cyp21 az mUtantS alre a

understood 21-hvd | > o
* In vitro studies on CAH mutations do (210|-\|,, é\?:\;f.z;) promISIng mOdEI to StUdV 210H D

not always correlate with patient phenotypes Prog — PR MICe 1. p) 1_hyd rOxyl 3s5e iS CONse rved in
v l | ;

e 210H deficiency (210HD) difficult
to study in mice -> mutants are not viable 17O¢HP— > GCs zebrafish
* Incomplete understanding of Androgens | 21OH deficiency .
systemic consequences of 210HD > CAR . Zebrafish Cyp21 a2 mutants have

Need for novel in vivo models for 210H deficiency impaired GC signalling
Alm: . Zebrafish cyp21a2 mutants have

To establish a novel in vivo model for 210HD using zebrafish

d lated HPA axi
Q%ﬁ cyp21a2 mutants ysregu ate Axis

Results
5 days zebrafish cyp21a2 mutants HPA axis Increased expression of ACTH
have enlarged interrenals (adrenals) - Hypothalamus I precursor pomca in cyp21a2 mutants
ISH against cyp17a2 (interrenal, blue arrow) CRH | pomca transcript levels in 5 days
in cyp21az mutants and 5|bI|ngs H larvae by gPCR (mean * sd)
p— i ACT"' d\) I Pituitary | = 28 L oo sl e
top 2 200%
vViews . &\\ : £ 150%
wt (.|. /'-P)4 Healthy g i
;:, 50%
2 0%
| Adrenal I 3 mut (n=4)
| E VBA phenotype (pigmentation)
CYP21A2 20 larvae per sample, four replicates

Size of interrenal gland in 5 days larvae

stained for cyp17a2 mRNA (area * sd)

%ﬂ e owns cames ol s Reduced expression of GR targets fkbp5
E 1 .
gos| | ' Cortisol (GCs) and pck1 in cyp21a2 mutants
O 0:7 M cypl7a2 positive area
2 oo in side view images _ fkbp5 transcript levels in 5 days
% g% o top iew images ] pckl transcript levels in 5 days “‘Tg' larvae by qPCR (mean * sd)
& o:é 'E': larvae by gPCR (mean * sd) 5 150% | . e
E wt+/+ (n=4) het+/- (n=7) mut-/- (n=8) 'g 1505 | twotaled tes | (_é 100%
Genotype regarding cyp21a2 TE" 100% g -
. 2 50% = 0% D
Cyp21a2 mutants display : E - g ™ il s
- : { ' . 2 0% 2 T =
pigmentation phenotype ot oot ot (vt 8 VBA phenotype (pigmentation)
(VBA GC dEflClency) E VBA phenotype (pigmentation) 20 larvae per sample, four replicates

20 larvae per sample, four replicates

Material and Methods Acknowledgments

e o genersted oy Tt | | @) society for  |IASNLEE
SicciATiTAcT Endocrinology [y

A|G|T|G|A C
Congenitol Adrenal Hyperplasio

TALEN mediated m ni/

mutagenesis . T -G. c Early Career Grant to Project grant

0 6 e - ' - Andreas Zaucker to Nils Krone
cyp2la2 Genotyping by

/ BseYl-assay
TALEN1 BseYI TALEN2

EXO N 2 AACTATTTCTGGTCCTCGCTCTCTCCCTTTGCTGGGAAACATGCTGGATCTCGCCCAAGATCATCTGCCC

wi TTCTGGTCCTCGCTCTCTCCCTTTGCTGGGAARCATGCTGGATCTCGCCCAA P Wt .v het s mUt
Line 1 TTCcTGETCOTCGCTCTCTCCCTTTGCT-GGAAACATGCTGGATCTCGCCCAR (AL) e -— e
—

L|ne 2 TTCTGGTCCTCGCTCTCTCCC TGCTGGATCTCGCCCARA (Al4)

L|ne 3 TTCTGGTCCTCGCTCTCTCCCT TGCTGGATCTCGCCCAR (Al13)




